Summary. Progesterone, 17\g=a\-hydroxyprogesterone, \g=D\4-androstenedione, 20\g=a\-hydroxypregn-4-en-3-one, testosterone, oestradiol-17ß and oestrone were determined in twenty-one cyst fluids obtained from the ovaries of normally menstruating women and of patients with heavy irregular bleeding. In normally menstruating women, the proportion of oestradiol was higher than that of progesterone at the beginning of the cycle, whereas in patients with irregular bleeding, progesterone was the predominant steroid and, with oestradiol, was present at any time after a bleeding irrespective of the occurrence of ovulation. The determination of steroids which are intermediaries in the transformation of progester¬ one to oestrogens permits certain deductions with regard to ovarian steroidogenesis.
INTRODUCTION
Progesterone and other neutral steroids have been isolated from pooled extracts of the Graafian follicles and corpora lutea of human ovaries (Zander, 1958) . Progesterone was also determined in individual follicles and corpora lutea (Zander, Forbes, Münstermann 8c Neher, 1958) . Oestradiol, oestrone and oestriol have been identified in follicles and corpora lutea and in pooled cyst fluid obtained from normally menstruating women (Zander, Brendle, Münstermann, Diczfalusy, Martinsen & Tillinger, 1959; Smith, 1960) . Following the introduction of microanalytical techniques, the determination of steroids has been performed more extensively in individual samples of fluid or tissue from ovaries and information relevant to ovarian hormone production in the Stein-Leventhal syndrome has resulted from the studies of cyst fluid (Short 8c London, 1961;  Giorgi, 1963a) and ovarian tissue (Mahesh, Greenblatt, Adair & Roy, 1962; Kécskés, Mutschier, Than & Farkas, 1962) . However, only a few results in patients with normal menstrual cycles have been reported. It would appear of interest to study ovarian steroid production in a series of women at different stages of the cycle, in order to establish the * Present address: Centro Endocrinologia Ginecologica, Clinica Ostetrica dell'Università, Via Commenda 12, Milano. 309 310 Eleonora P. Giorgi pattern of steroid production throughout the cycle, both in normal and abnormal cycles.
Over the past 3 years fluid was obtained from the ovaries of eight women with regular menstrual cycles who underwent operation between the 6th and the 34th day of the cycle, and from eleven women with functional uterine bleeding, on whom operations were performed between the 2nd and 90th day after the onset of a bleeding. The results of steroid determinations in these fluids are reported here.
METHODS
The micromethod employed in the present investigation for the determination of A4-3-ketosteroids, oestradiol-17 ß and oestrone in small volumes of cyst fluid, has been described in detail elsewhere (Giorgi, 1963a This method was applied to cyst fluids Nos. 1, 2, 3, 4, 5, 7, 10, 11, 13, 15, 16, 17, 18 and (Giorgi, 1963b (Giorgi, 1963a) .
The main clinical features and histological findings in normally menstruating patients are reported in Table 1 . It will be seen that, at operation, endometriosis was found in three patients, a dermoid cyst in one and tuberculous pyosalpinx in another. The indications for surgery in the other three patients were dysmenorrhoea, infertility and sterilization. As the follicles and corpora lutea were a chance finding at operation, it was not possible in all cases to study ovarian function pre-operatively, nor was it possible to examine the follicles or corpora lutea histologically. It is not claimed therefore that ovarian function was normal in these patients, but only that the menstrual cycles, up to the day of operation, were not altered in any appreciable way, with the exception of patient S.R. who presented delay of menstruation. In two patients the ovaries presented several small cysts, which, in one case, proved on biopsy to be inclusion cysts. In both cases the presence of a developing Graafian follicle could not be detected by the naked eye. In the eighth patient there was a cyst of medium size.
Of the eleven patients with functional uterine haemorrhage (fuh) ( Table 2) , five were approaching the menopause and presented the classical sympto¬ matology and anatomical findings of metropathia haemorrhagica (Schröder, 1915) 
RESULTS
The results of steroid determinations in cyst fluid from normally menstruating women (Table 3) and from patients with fuh (Table 4) Tables 3 and 4. With these reservations, it may be stated that the steroid content ofindividual samples of fluid obtained from normally menstruating women was of a similar order, whereas it varied largely in samples from patients with fuh. In the first group seven fluids contained from 3-5 to 9-2 µg steroid while in the second group the amounts in five fluids were below this range and in three above it.
In fluids from normally menstruating women, oestradiol was the predominant steroid from the early phase of the cycle to the 20th day, and was absent in a corpus luteum haematoma at the 24th day. In general, progesterone was present in higher amounts at mid-cycle and in the luteal phase than at the beginning or the end of the cycle.
In cyst fluid No. 8, however, collected at the 34th day of an abnormally prolonged cycle, progesterone was detected in very high amount. The ratio oestradiol/progesterone increased from the 6th day to the 12th day of the cycle and decreased thereafter, reflecting the presence of higher amounts of progesterone in the luteal phase. However, fluid No. 3, obtained at the 11th day of the cycle, had a low oestradiol/progesterone ratio similar to that found in the luteal phase. 17a-Hydroxyprogesterone was increased in mid and late cycle. A4-Androstenedione was detectable only in the follicular phase. 20a-Hydroxypregn-4-en-3-one and testosterone were not present in detectable amounts in any fluid. (Hooker & Forbes, 1947) and by chemical analyses (Edgar, 1953; Zander et al, 1958) . The amounts of oestrogen determined in seven fluids from normally men¬ struating women seem rather constant throughout the follicular and luteal phase. Smith (1960) reported that, in cyst fluid obtained in the luteal phase, the oestradiol concentration was lower than in fluid obtained in the follicular phase. However, the determination of urinary oestrogen excretion during the normal cycle (Brown, 1955) showed that the post-ovulatory peak can be as high as the ovulatory peak.
It is interesting to note that in cyst fluid No. 8, obtained during an abnor¬ mally prolonged cycle, the progesterone content was very high, in contrast with the low content in other fluids obtained in the pre-menstrual phase.
The role of functioning ovarian cysts in fuh has been maintained by many authors (Schröder, 1915; Novak, 1948; Morris & Scully, 1958; Kuppermann, 1963 (Short, 1964) , especially during the follicular phase, when a conversion of progesterone to oestrogen could occur prior to secretion (Ryan, 1963a (Giorgi, unpublished data) that the greater part of oestradiol and oestrone is present in the ovarian venous blood in the 'bound' fraction.
There appear to be some similarities between the findings of in-vitro studies and the results of steroid determinations in cyst fluid. The lining of the corpus luteum haematoma from which cyst fluid No. 7 had been aspirated was in¬ cubated with 14C-progesterone by departmental colleagues (Forleo & Collins, 1964) . In keeping with the results of steroid determination in the fluid, there was a low transformation of progesterone and a low yield of oestrogen. 4--drostenedione was present in fluids obtained in the follicular phase but not in fluid from corpora lutea. High conversion of progesterone to A4-androstenedione in incubation with follicles and low conversion in incubation with corpora lutea has been reported (Ryan, 1963b; Forleo & Collins, 1964) . The steroids present in cyst fluid may be intermediaries which accumulate during the bio¬ synthesis of oestrogen, and difference in steroid content may represent difference in biosynthesis.
